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-& ^17> ^^11 *lH3- ^ *\]^}3L *1^8r 3^"$ 5^1^ 

^Al^jl ^7}# ^ 4i7}# ^S^Rr 

^ ^ ^ %o)t±. 

E. 3, 5c 4 



1020030004415 #^ 2003/9/16 

^■^^1 SItF^*} ^ 3. ^02: U"^ {Piezoelectric vibrator and fabricating method 
therefor} 
[5=^3 ##^r -S*l 

S. 3 €^H1^I t!" ^lSvilolB] afl^S. 

£ 4 -i*H24] 33r ^3i^)o)-b\ z\]2^5. 

2. 5 €*Hl3<>fl 3tb ^SMl^l^l *HS5= 

£ 6 -51*1 of** 3* 31^1 o]^ ^]2£ 

5= 7 ^H5<fl 3tb s|]2:VilolBj^ 

3c. 9 €*H]6«^1 ^S5= ^ 



[**3 #4t!r -£*1 

[**3 ^1 

[**<>1 ^*>fe 7l#^o> ^ ZL ^-o>^ ^2fl7l#] 

ii> ^ ^>(Timing Element)^. i^vlHel (Resonator), &&7] 

(Discriminator) ^ €^ ^ ^ ^^lS <&&^ <>l-g-£M a]h 
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7>*H °Jr^°J *r5^r ^-^tb ^^.S *>fe ** ^ ol 

^ ^^>7l7l^ s-cl ICC Integrated Circuit)* %-g-* r 7l ^Wfe o]s- IC ofl 

*fi* W (Reference clock)^: €AS tr4. IC 7l#<9 ig-^H ^ t}«#tb 7]7l7 r 

LSKSingle Large Scale Integration) One Chip Microprocessor)^ ^«fl *ll 

o^ji tflJHfr °l^^r *H3.S. HS-Afl-H (Microprocessor)^- eM^o 1 ^(Timing 

Element)^ AfleJ.^ eH2^]°l£]# A>-g-^jl ^tj-. AflBf^ s^He^ aL<£^ f ^-2^, ^ 

^5|-7> 7}^KH ^ 7>^^.S ^1S7> 7>^*M -g-g- ^7> ^tflSjjL ^Cj-. 

MHz tfl^£| ^b]^- ^ ^ i&^r ^1 ofl^m^ (Energy 

Trap)^ °l-g-W. #€7l#2} ^d\) ^S)-*}^ 3r^r ^^sf 

^ 1H3# ^71 ^q-^- -*H^O.jg. ^AJa^ 5£fe 

oim^7> 7>^^^ ^ cflui^l iH^^r. ol&ltr 41^*1 B^-c: ^ 7l*4| 

^-g- t^JI ^Aj^S. Aj-J: ^ *W 

^ i^^rf. oflui^l H^^- ^l-g-tr ^-f ^ ^1 2~8MHz Ufl^ ^4^1*1 # 

-§-£M, ^ 31*3 ^-ffe 8 ~ 16MHz *$$\<$*\ ^3. %-§-€^f. ^-SlM- °l^§-4! *^T7l ^ 
CD-ROM, HDD ^ -§-§-<i SA^fe- 20MHz ^sHr7> £.3. ^1 

3*V ^ 5*> o"|-§-tb ^1^01^71- A>-g-£)ZL £tb ^>7l7l^ ol^^-Sf ^ ^ 
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14> 



is> ^sfl^ ^tiV^-a Afl^ ^l^vilolB]^ ^-sfe £14 41 «H ^^1(101) 

<W*I B^<>1 <r safe ^ >M ^ (102)* <8 -8*171 .a, 

^ *L**(104)°1 <§^€ ^«l#(103)ol <Si*13uJ $ ^13^ ^^-ofl^. 

#^■(105)* ^^olpj, o]<q ^2: nJ-^* ^4.(^2 #3£) *-id ^Sfl* 41 

^ £'£* <>1**M ^331 l-^S. 3.<£o.3L 7><& ^3*H ^ 

3(1(201)* ^S§>JL ^^3. ^rSHM Sfl^rfe 

nfl^l 4ol^i^(Dicing Saw)* -°1**H ^ SWPol ishing)^. ¥^3. 

#31*1] (201) $H (Sputtering) ^ ^ <8W3* °1**M #^"(202)* ^^*}^L 

#3*11* ^(Polling)*^ ^* Afl^ tf^*H ^^>7l ^tb 3^-3- 41 

^ tf^*H3 7>*><^ 3l7l^*>» t^A^ Hfl^Al^lfe ^olt)-. ^-71^ Q 

<>1 ^€ #31*11^ #*HM *L**(204)<>1 ^€ 7l«l#(203)* ofl^l 

(Epoxy)« °1**H ^ 4^1^1tq-. ^"71^ 7^^* ^P* AflBHq ^* 

<8^*H -$3*H* ^^*>JI ^a^rtf. o]ufl T^f 1 * a^a] 

^^Tl^(Mold)^ S-«#* -g3l*M ^3*H 5.^4 £* 3L^* ^th}. ^-o] 
7l«l^* ^ ^** n#<LsL ^« 3^ 

*>Ji ^(206)^*^1 ^€ ^^"(202)4 <qjfL ^(205)* ^^<^ ^^§>JI, 

4^1 *>^M- SMDCSurface Mount Device)* ^7l^l# ^-^ MHz tfl^ ellsvllol 
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^ ^7fl7> €4. 4^ #71^ ^ ^ SllSVllolBll- JH^M^ ig- 

*m 6]^ t cj-^^l #0} <^P>^ c^^-g- ^ €^^1 ^3 -fs^ ^ 

^ ^ #4] ^3 7H ^17> ^-^^S. #714 ^ ^2: «^O.S. ^ ^ 
^SvSHr Cfl^ *^-#4 E.^>7fl ^tf. at!: T^l # 

7>7> ^7}*Kr S^l^l ^H^Tfl €4. 
[^o] o]-J17.} ^ 7l#^ 32)-^] 
16> ^ f^o} ^af)^ ^4*1-71 ^ S.^ ^ ^7> ^^^>7fl 2: 

» #**| ^ ^ ^J»KMI ^ #33*1 ^ ^H§-ir 7M^ ^ <3} 3fl* 

17> t}^ *H2X| ^-^^ ^^-*>31 ^ 7>^ 

^ -f^r^r ^ ^7>>» ^2^>J1, €«Hr tf^JH^ 3l*Hr 

i7># ^12*>^ efl 9X^. 
18> ^- S-^^ ^^o) -f^Jl ^-^ol ^±.2. ^7>» Tfl 

19> SEtb, ^-^^r ^7>Sl fl^fl Tl^AlBll- ^ ^>5>f 
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20 > ^ n^\7] ^ & #^ ^*Hr «*rt ^> ^ 

SHM 31 s€ €*Rr 8te ##31 tfSHM ^ #^M: 

##3i *ih $h #^-ir ^-^tb ^^-a- ^wi^>jl ^^1^ ^q^-ofl #^-a: 

21> ^ofl 14= ^>fe €*Kr ## ^* 7>*M ^]7> ##31 AlS, # 

#31 AlB #*HMI ^<3£ xfl^- #^", tflJf #^"<3 ^Jgg o^^| AlH^l « *HM $ 

^€ #^<>1 ^1€ ?1«1#, ^ "S^M 4i3l^ <2l^.oil ^Jf #^-g- ^p- 

«1 *)•:&. ##31 aIh^ aIb 31 , ^#31 AlH g ^wl^* 

*M 3lS*Kr #^§- i^M^. 
22> ^ofl #^ €*Kr ## 7>^H ##31 *lH, # 

#31 AlH ^ #^", ^ #^"<3 o^sfl A1H3 ^ ^ofl ^ 

^€ 311 7l«1^, 311 ^«H9-<fltg^€ 312 7}wl#, ^ vfl^- #^ 

^31^1 ^-M ^ #^M- ^-Hl«1-uL ##3l AlH^ #33* aIh *§^*H 

3lS*>31 *S-*o] #^ #^o. S 7l^*H, ##31 AlH ^ ^-Al^iSH 

3lS*Rr #^§- i4°14. 

:23> ^6fl ttj-g. #^ ## 7>^H ##31 *lB, ##31 *1 

h ^ #^-, ifl-¥- #^<>i *§^€ ##31 ^m^i W g ^€ ^ 

#3131 AIM 5 * #^ $ vfl-tf #^31}. 0^313 ^31^1 5q^-ofl ^ 

^€ #^* ^-wl*>jl, ##31 AlHfe AlH ^^^H 3l^>ul, ^-71^1 #^ 
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ah<h -a-711- Si^l^ ^ ^ 



3 ^*l*Rr ^ ^>olrf. 

26> h|h ^aflA^ ±jfe #7^ Zj- ^ 3^^f 7^f-§: 

27> ^6fl 4f T^A^ <#7}S>\ ^ ^*}°\ ifl 

4 -fr^M *\*\5L # W ^ ]£*r ^ 4 

29> (^6fll) 
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Qx}: 2003/9/16 



>m*j 3*mth aih# ^Mi*>7i fl«fl -*7i § 

»1€ ^7>^|S PVB31 WrtN (binder)* ^m^r (Alcohol)^ ^ 2l£r3r 

^ ^ 1- ^(ball mi 11)5. ^ 24*1 ?> ^-«?> ^(milling) ^ (slurry) 

♦ aflS^rJL, o]&|tb ^ *3HJ= (Doctor blade)^ ^SRf 

*| a]s(301~305, Green sheet)* 4*r*1] ^Stb^r. °H "£31*11 ^ ^lfe # 

e^o} e) ^-Efl % ^ t^o^ a]^ 7 >*1 2^ ^* 3t<£*H 4^Kr ^ 

32> ^-7]i4 £ol <MH ^ -fc?§ *lH.(302, 304)-?H ^^7] (Punching machine)* 

*S ^AJSJ^ ^ ^o] ^^1^ ^sj. ^sqjSL-Ij- 3*1* -Sd^^r. 

33> ^-714 ^-O] ^AjH} ^;**(306) Vfl^-* ?r^r 4 0 1^H ( PVB, PVA-Tj) -R-7l# 4°1^H 

^- wflcla. o>£. (Bake-out H 7}^ ^o]is(307)» °l-§-*H ^ #^5- 

*fl^l tf-f ^ *H?- ^#(302, 304)^- ^lStb^. <>H sfl-ffe ^ A ^% a] 

H* 3^tr ^ ^"SWI s)*r 31 ^ tf?H ^«fl ^***1 

3# ^-71 W± ^o]4. 

34> Aj-7l^ ^-ol ^cli^s. ^^o] ^fl^^l AlH ^ SKr^ A1H(302) 3^ ^rl-*^ 33 

5]^ dL^ ^3*8 ol-g-§H AgM- Pt ^ ^ %^\^ ^B-Q H. 

^^JLS. £^AJ 4o]^h* 4i7>-g- ^ vfl-^- ^(308)^: ^l 
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^(309)^- 31* a]h(303)« ^2^. 

36> ^-71 sq- ^o] *fl zj- *fi 2 ?\v]^(301), *i)2 ^ (302), ^ * 

^ AlH(303), *fll W ^^(304), *fl2 ^ ^^(305)3 ^tflS. ^#*H <3 
^7fl -f-Alofl zl^w>(310, Green bar)» ^S^. 

37> ^-71^ ZL^W r (310)» #^3- ^^(311)2] 3.7)3. A]H xfl^- 

^ tf**^ At ^ s.^ ^]7l*>7l 300 1: °)*}<*\ ^ 

^ *lB £ 5L^» #31*11 ^1(311)1- ^2t4. °11 ^ *lH 

38> ^-7]^ ^o] TflS^ cj-^»i ^ (3H)^ sqjfofl £.*fl^ z}- iflJ=L ^ (303)^ <£ 

<£a #^ol) <qjf ^(316)-^ ^^^>JL <^^# ^3 # 

^ 7>*H ^7l^7}» tt^^-S. afl^Kr #U (polling)^* ##*H 

€*Rr ^MS- 2^ gj=^ A1HC312) vflJf ##(313)-^ ^^^S. 

sL §3=£r tfltg.^ ^g. ^ ^ $£0.^, <£^1 AlS^ 



(303) <=>1-B-*H AgM- Pt ^ ^ ^^*>7m S^'g 
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*> (^H2) 

*i> £41- ^-JUSH €■ ^ -8-711- 5L5L^ 31^i4Mb^ 

42> -gAHuq. ^-fc ^fla) #31*11 ^ a]h(401~403, Green 

sheet)* 4^ afla^M}. 

43> ^"714 ^o] a]h ^ i^^l AlH(401)4H ia^ ^ HJ-^J&S ^ 

^l 0 liH, PVB, PVA-^1 -fM# 2)H^H ^ «lHa. o r £ (Bake-out )*1 7}^ s|H^H-I- 3E3E. 
*M -fr7l# 5||^(404)-i; 4^7fl ^tr*}. °H -fr7]# sfl^^r AVaq-^J, 

* ^3 7}*1 ^BflS. no)=L o\3-o] #f$Q <^ 3^ ^ oj £ 

4 ^NQS ^^^JL, dk*}^ ^^-o] ^^1^- ^^sl- <^s. ^ 

^o) sfl^ol $H <>l-8-*M Agi4 Pt ^1 

^€^(405)* ^^*H *Ff ^^^(401)^- ^12:^4. 

<^ ^>-g- iflJf ^^-(406)^: W iflJ^^ ^-715+ ^«^tr ty$<L 

3. -8-711- sfl^(407)* 3^«H M AlH (402)1- afla^. 
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45> ^7]^ A *Hf ^^#(401), 31* A1HC402), ^ 

(403)^1 ^tfls. °^7fl Sf-^ 3.^^X408, Green bar)* 2)12^ 

46> ^7]sq- £o] n^a>(408)» ^^Val #-^(409)£) 3.71S. ^ ^ 

^ *1H # #41 2^ w>olcl ^ ^-7l# ^^--i: 2.^ *H7i*>7l 300X: <>1^ & 

S^H 7>^^-<^ tffMa. ^(Bake-out )Al^l ^ -&5L# ^a]^ ^ -BrS.^ 

^ X|j= ^ 5.^» ^# ^lStbCr. <>H ^ AlH^fl^ 

^-711-^ ^>^. 7]*]^ #^^m ^><^ ^-711- sflifi(404, 407)^1 S.^- 

^1715)<H -H-711- sfl^ol ^7^ Sl^o] 4)^5.3. ^ ^>^1 fl^ 

^*(412)o] *§^^. 

47> >a-7l5q- Qo] ^2i& <£3l*f| ^1(409)^1 -Sq^-4] ^ *W ^ (411)3)- £ 

°<J^ ^ ^(414)^- ^^-5>J1 <a-^* ^*}7l # 

<£-g- 7>^H ^7l^7>l- tr^S. nfl^m #^(polling)2}-^# <y-^l 

48> ^ ^Svilo]^^ ^-7)1^ ^^11 AlH(410) ^^^(411)^: 

^^«>s.s ^ aih^ ^*ih ^ ^ <g-g- ^ *UL^ f 

*\^}JL <&m] ^ 7i^^&- <g^- ^ <&°] *r<M^r ^ 

Al7lal ^^VH.S ^ 7 }x] f§$\£{ -g-o]*}-7fi ^SW. 

49> (^Al <^13) 
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50> £5* %3L^ S}^ <£i *S ^7> ^12:VJ1<51B|^ 2]]2:# <g 



#71 -€aHU4 ^ ^*Rr ^3 #31*11 #1 ^lHt 4^r«fl ^l^Jl, 

^Hl^r U-^^-S. ^ *^ AlS(503), ^11, 2 i§Ff tS^^ (502 , 501) ^ *lll, 2 

^ ^ #(504 , 505)^- 

#7lsq- ^-o] *H^€ <*1B ^ ^^1 ^1^(501, 505)-?H Sl*7l* °l-g-sH ^Hr^l ^ 
^S-*(506)-g: ^-S.7> 2)12 7}wl# (505) £ 2fl2 «Hf 7i«l 

#(501)1- *HSth=h °H #5.(506)tt ^lll tfspr- 7ltf|#(504, 502)^1 *l^--g- 

o] flawed. 

#71^- ^1 21- AlH« m «Hf 7^^(501), ^111 ?1B1# (502), ^ « 

# X|H(503), 211 1 W ^ «1 #(504), 2)12 71 131 #(505) ^ ^tflS ^#*H ^^°1 <*) 
e^7fl ^-Albfl ZL^w}- (Green bar)* ^str^K 

#7lsq- 2>o] ZL^W>» ^-^ul ^^si 3.71 S. * *1H tflJ?- £ 

*fl4| 4# «}^lt5| ^ -fr^f 2f|7l*>7l 30010 °l*Mq ^rS^A-1 7><I 

*M wfl^la <>>^r(Bake-out)Al?l ^ ##^1^ S#^l ^ £:£«1M ^ a]h 

^ 7i«l# #31*11 ^*H# °H ^ ^lBvfl^ -fM!-^ # 

7i»l#^ -fr7l#ol 2.^- J£3.» -f-Sfl jit* -M^Ml 2117151JI ^1 

^- ^1-3 *i-f-a- ^tv ^^i i-s^t*. 
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55> ^-71^ Qo] ^^11 ^la) #*HM ^*M§ ^ 

s <^*il aih^ ^fl^-svfe. ^ ^ ^sHM- ^ 3X<l^, <&±. *s» ^f- 

Sfl 4^ -B-7]#o] j^t}- A]^^-ZL ^*>7fl *\]7]S\31, A ^f-^-JL 4i^H ^ 
57> (^AHU) 

58> £6^: ^ <£di -f-3. ^7> -B-7l# 515L^ ^laiflolBl^ # 

*H2^ U"^ ^ %^ *1H(602), W tf|^(601) ^ W ^*l^(603)-i: 

so> ^7lsq- £o] a]h ^ W ^^^(603) $H ^^7l« °l-§-*H 4^ ^ * 

M> a«r, ^7)Si\. tfo] AlB * tH^#(601)^: -8-71 # 
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62> ^-714 z>o] z}- a]b# SHr- t^#(601), A1H(602), 

(603)^ ^tflS aj^^H ^^7fl n€«>(Green bar)* ^2:^. 

63> ^7l<4 Z>o] ^S^al 3713. * *W ^ ^-S>^- 

T^f^ ^ a]s X[o)<^ flfe wVolT^ ^ ^j-71-I- Aj^§- SL^T^l 300°C *1 

*H £-3E4M 7><I*H nfl ola. ^(Bake-out ^ ^ 

-8r£^H A lH ^ 71*1^ S-^-* *aH ^Aj^o} oj-^afl afl^tf. ^nfl <^ A] 

^7} Z\)7\S\IL3, -^-711- sfl^o} *tl7i^ 3*H1 .^^H & 

64> ^-7]^- z>o] ^^^11 =£*)13 #*Hf£) 2§-3_m «^ ^fl^lS. 

s. aihsi ¥*in <wi ^*km* ^ sa^, ^ * 

n -^711-01 ^.Cf A1^J7 <&^7\] ^1715)J1, 4 AlH* ^*}^ 

:66> (^Hl5) 

:67> oj-^ ^§>7l ^*iW^r ^| A] B] )7> Jg.fi.*H ^2:^01^ iflofl 

5£^-SrS^- ^Sfl^iLS. *H2*Rr tS^aIbI (Built-in Capacitor) 
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38> efla^ol^^ s.^^. iJf-^ifl^ ^Sfl a]h(701)4 a]e 

S-Wl 4^ ^4 <£2ls|^ iflJf ^(702)^ ^1*H, AlHS] #*}Jfi?i 

<H] *1^<>1 ^(703)^1 ^^£)Jl, ^ ^3°fl*r ^ ^ 

4 S^s)^ ^ ^(705)^- n^]^ Jf£4, -B-^ M-Bftfl^ -fRl*]l 

^(703, ^f04 -fH£*H ^] ^Jf ^sqfe- ^- 7fl^ S1 g 

^ ^(707), -fr#*l] 4^ ^(705)3Rr 7}^ 31 5.^ ^ 

^ ^(708)* ¥-&SL5L ^-2:01^. 

69> ^7)2] <##n] rSft^)*]^ ^-Br €*Hr -11^4^ ^ ^4^1- <£ 7 1 ^t=fl X]H ^ 

2:4) ^*fl *r°l:=l^ ^£)7> ^ tf** A^M ^ S*r 

70> #713 t^eI Sl^f-i- #*pfL ^ W -fHl*l13 37fl^ 

72> ^-7] ^o|l vfl^ ^AH44 -g^lft «^ ^2: W". 

73> oh ^313 34^- €*Hr -fHl*ll ^sifttf. 

^wlth^r. ^ §wl^>7l 3*j] -B-^^l ^-^-oJl i3>oi 3 (Binder )» ^7 r *> 

3- aQS ifr^* 6 l-§-*H »1S*>JL, c>i^tt ^ 1-^101 = 

(Doctor blade)^ ^ o.^. €*Kr ^^1^1 -B-^^ll ^lHS ^lSt!:4. ^l^Tfl ^lS^ -B- 
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^ ^w^l- *ll 2^-11 o]l- ^/.HU xfl^l ^Al«m4^ ^oj-^. ^ ^ ^A]^^ 
^ ^> ^1 ♦ *)l2W. 
74> -^-71^ ^-o] ^ ^13] ^ o<HH^ ^ ^} iflJf- (702)3} <g 

^s]^ ^(705)^- -tfsH 1 - -fHIsfl ^ ^ -fr^l^ a^l -fH&*«^ 

°<J=#^^ ^ ^s)^ ^ 7fl^ ^i, ^2 ^ 3^(706, 707)^ %^5L -fr 

7>^TJl)ofl ^ <2}Jf ^<£s\±r AS 3.^ ^ ^(708)^- %^JL 

^ «-o^>7l 7V*M ^7l^7.># &*tSL3. «fl^*Rr *3 (Polling)^ 

21-11 o]b] (Resonator)^ T^WCl, C2)7> ^xfl 

Jf ^^«>S.S. ^-*)H *fl#*Hr ^ ^4^* ^-1: *r 9X± 

*\, Stir *8^€ ^»1# 0 1 ^#*1l3.#| Tl^l^S. 7l^*l-H.S- ^ ^} 

3(^3*1)* X^-Al 71 Til SM ^^>ol ^*}# ^l^t *T Si- 0 - 13 } ?1 

«fl -§-Ol§>7ll Ol-g-^ 
77> (^H16) 

78> ^. j£X\6%<>) Tl^AlEl <a*H^ 5|l2VllolBl^ t+^-ofl^ tf^*fl ^HOOD^ 

tf*L*H AlH ^*Pf«fl ^ ^3*r vflJf ^^-(902)* ^1«H, oj-^^ A] 
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H3 ^>^ofl &&&6\ t$s§Q 7^#(904)ol ^#£U, AlH ^ ?l»l#3 W ^ 

<^fe ^ 3^-4 ^^s)^ ^ 3^f €^"(908)^ $}^}o]Mi\ JHfr*h 

# M-^xfl^ -fr^l a]h(905)^- -fHM*lH 3<>ll *§^3^ ^33 3^ ^4 z}-^ "S^^ 
^ 7fl5l ^lU xfl^^(906), -fHfi*l| <%6\] t§^3^ ^ ^(908)4^ 

^s\JL 3^f ^(909)^fe ^3^- *112 ?W|E] vflJ=L ^(907)^: ^^Al^ 

79> #71^ #31*11 ^l^ilolBl JL^SK^ ^ «^7l 3*fl 

*MI<*tMJ *W=l€- ^5L)3 oj-^^fl #*Pf*fl xfl^f ^JL, #^ofl ^ 

«0> #71^ Jf^Sr #€*fl ^lStllolB) ^JS. ^3*1 ^ ^ 

°1 -B-^^l 3^ T^l^ -fr^Sfl 33 ifl^f- ^ S||l=i ^ -fHM A1S3 

Sl> JE^ # 7 -|3 ^sflAlB] ^(C)^r ^"713 3]3~viHBl ^(R)3 ^^fl ^3^ 

^ls3^^(£93 (a)) #713 #31*11 sfls^oiBi ^3 #Jf6il ^2:37m(£93 

(b) ) SEfe #713 #31*11 ^l^llclBl Jf-g-3 #*Hf-«1| ^ *ll2:€3-.(£93 

(c) ) 

:82> ol3- ^ ^3^13 <Q*f|$ Ell2:Vllol^3 ^ £93 (d)» #jOL*M 

W £3-. 
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315^0^ AlH(913, 914, 915)3. ^flStb^. «H W 
(915)Sr #31*11 21^ -a-^S 

-&*Rr -fr^^l ^1*4. ^wl*>7l ^sfl §«m -a-^^i 4^ 

^-^ofl (Binder )» %7}x>\3L ^2 o]-g-*H ^l^Jl, 

°13tr ^s]el«- ^ ^511 o] j= (Doctor blade)^ ^ JL3, ^*Kr nMl^l -fr#*ll ^ *1H 

(910, 911, 912)3. *\]2x^r%. 
85> Aj-71^ ^o] Ajtg AlH $H #^(^0.3. a^D^l ^ if-^HH z}- 

z]- ^ <2}Jf ^(908)2f fM^I sfl^^l *U nn^] W ^(906)^- 

^AJ*H *fll ^^l^l AlB(911)« T^r^, SE^b *fl AlH $H #3^3 

<M ^ 3^ 3^(909)^ <£^S\JL ##<*JM «g^7lel ol3£)£r *)12 ?l5|)AlEl xfl 

^ ^(907)* ^*r°l *ll2 ^I^Al^l AlH(912)# ^IS^. <>H 21- ^^Sl T^l^l ifl 

^ ^ ^ S^^r^^l ^Sfe- £9^1 (e)«H 7H1^1 ^ 5A^. 
86> Aj-71^ ^ol ^ AlB(910 xfl^q 912) ^ ^Si^)B\ ^ (913 ifl*l 

915)^- ^trth *H 5^1^ a^Ett n]^]°)TZ\2) ^ofl ^ ^o.^ 

SEtr ^ *Hf ^ ^SRr ^1^^^^ o3 7 l ^«fl ^s^B] a]H^ 

^1 S^W. 

87> #7]^ 7l2|)AlBl AlH ^ ^llSVllolEl JHfr* ^HU ^*1 
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^(902) ^ 4|1 TH^e] vflJf ^^-(906)4 ^ ^ ^ (908)^ ^} 

^*J)<q ^ojj^. ^ 2 5^3flAl^ xflJf ^(907)4 ^^5)^ ^ ^(909)* ^^*V 
-0. ifl*H 7>*H &7}^X}% &&f<L3, Wfl^fe 

(Polling)*^* 31* ^*># 412:^. 

(Resonator)^ ^3^13 (CI, C2)7> zj-z* ^Sl ^-^ =3*fl 

ofl SllSvllolBl ^ T^IbU^S]^ ^ <$q)7\ SL*f- °H ^9^ ( C )^ 5^*1 

n «a*n$ n^]o)^ ^^^^ <$ *w^7> ^ « ^4 33. 

€^M: ^^*>S.S. ^ *\!e.S>\ =^ofl «0^>fe ^^^» ^ 

91> (^A] <^17) 

:92> ^. ^AHS] T^B] ^^]^ 3l2^|HE^ ^ ^ ^tfl^ ^*fl A] B (1001)^ 

•a-^^l <qjf <^ms]^ tfl^- ^(1002)^ ^-wl^, oj-^l Al 

W«.^ofl ^^(1003)^1 ^5}JL, <$&Zi\£\ o^^cfl^ xfl«- ^^-4 ^ 
^ ^(1008, 1009)^: -n-^ ^-^^1 A]3 
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(1004)4 -fH&Sfl *1H ^ ^(1008)4 <^^5)fe ^sflAlBl 



^H-t- 3^(1005) ^ -fh^l A]H $H ^ 7fl^ «§=^ ^(1008, 1009)4^ <£<3 

f"&<qja ^^(1010)4fe £^3^ *)]2 tfl^f ^(1007)* ^sflA] 

3 ^gr, -fi-^l AlH 4# ^ ^(1009)4 *tf3 ^sfl 

vfl^- #^"(1006) ^ -fr^sfl ^7flS] ^ iqjf 3^(1008, 1009)4^ 

^<g£lJl ^ ^^-(1010)4^ <£^S\^ *fl2 5^*1 B| ^ ^(1007)^: ^ n 

°1 -8-31*11 -ff-^M 43 vfl^- 3^- ^ -fr<a*H 

S£tb ^-7151 ^sJW^ ^"71^ ^^11 BflSvilolE]^ *HjLofl %i&£\6) ^o}^ 

^14 nn*}^ <&*H% e^H^ ^ 5.10^ (b)« -g^*}^ 

t**4 *th 
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^2:^-51 ^q-i ^1SvHo]e| A1HC1014, 1015)^.3. *H2:tM=)-. °H ^^Hf 71*1^ 

(1016, 1013)£- -fr^MS ^12:^ <H 7^^0.3. 7l^H T^A]!^ ^JfS 7l^tb^. 

€*Br "fr^^l S^^l §fRVth ^ ^Wl*>7l ^*fl -fj-^Sfl Afl^ 

w>oits| (Binder)* ^7>*>al <&&*\ ^* <>l-§-*H £33* ^llS^ul, 

^l&l^ £33* ^ *«Uol = (Doctor blade)^ ^ £.3. €*Rr ^MI3 4*r3 4f3l*fl ^ 
*| AlHUOll vflX| 1013, 1016 vfl*l 1018)* ^12:^4. 
99> -fr3l*fl -$3 A]H $H ^^(^^S S^l)^ tb^ ^ #^cHI 

^ ^ ^(1008)4 <?!^S)fe *fll T^a]^ iflJf. ^(1005)^: ^^*H *fll Tl^AlB] AlH 
(1012)* ^]2^J1, -B-^Sfl A]H #3^3 ^<><HH ^ €^"(1010)4 ^sqji ^ 

^ ^3^3 ol^s)^ sQi^ *fl 2 Ti^A^ iflJf ^(1007)* *112 ?134)a1 

3 A]H(1013, 1016)* ^flStbtV. ^o] -ff-;&*|| Ajig a]s 

4€- ^ #^EHH ^(1009)3f <g^S)^ ^13 71*11*13 ifl^- ^(1006)^- 

^ 5*fl3 tS^^I^I *1H(1017)* ^12^4. 

°°> ^-714 ^|a&« ?W3 ^ oj.^ «j|£m<>iB) ^* 91*11*13* 

tt -fr€*|| ^IH(IOH), ^11 Tl^A^ AlH(1012) ^ *fl2 ^3flX]B| A]H (1013), ^2*%o) 
3 a]h(1014, 1015), Tl^Al^s. ^*Kr *ll2 TlsflAlB] Al;e(ioi6), ^13 ?1*H3 

AlH(1017), -H-^Td) AlH(1018)^ ^tfls. 3#tr3-. °11 3^13 a];e^ tI^a]^^ &* 
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02> -^-71^ £o] ^ofl^ 2\}2i^}o]^ ^ # 

^■(1002) ^ *{|1 ^sfl^lBl ufl^ ^(1005)4 ^s}^ tb^ ^ ^-¥- ^(1008) ^ 31 
2^13 tfl^f ^^-(1002) ^ »13 ^^AlEi vfl^- ^(1007)2)- ^45]^ W ^ 

^ ^ *R-(1009)-£- ^SKz, d^l^ -sq^- ^°<Hl*r ^12 ^sflAlB) iflJf. ^(1007)3)- 

£€3*r ^^-(lOlO)-i: WtfcL ^*}7] fl*H #°*Mr 7}«M 

^7l^7>« tb^^-S. Bfl^Vfe (polling)*}-^ <gAl*H tf€*H ^2*4. 
03> iQ-Aj^ 7^ A] ^Sfl^ ^S^H^ ^7>^ J£8^ ^7> u|-l=J-«fl ^ £°] ^fl 

(Resonator)^ °J= ?^a]b)(C1, C2)7> ^ ^Ajs)^ ^ 

«. ^^}oi #± oj.^^, aih^ ^^^Hr* ^ 

*l AlH« TWa^S. 7l^>S^- Sf-JELiS. ^ i*> ^ 5S^AlB|(§^)# 

05> tV^ ( ^7H^ Qo) ^ dtl^># *fl2;wHr 7l#^r ^ A]^ 

olB] dL7.> iqofl ^ ^el 7}x] ^7>H1 ^-§-*H 3.^4 ^ ^ 
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rd^M ^ ^ 4l7}^ AlH^ tflS- 

^* ^^^.S. ^ ^ JL3^7> 9X^, ^-o] ^ ^7>« ^S^LS <?> 

^€ ui^4 ^ ^> ^ ^-g-^ ^ ^ #311: #^5*1 ^ 

^ s\n €*Rr ^7H ^*h=- ^ ^ ^ *ns% ^ $i7ii 

09> ^ofl ttj-S- ^ iX^ oj-^^ll AlH^l Si^SLS. €*h=- im^^k** <s 

^ ^ Si^, ^> -§-°l*}7ll S^^-ofl ^*fl ^ ri*} ^lSAl^l 7>^^r ^A]^ ^ 

^ *83)3 ^ ^11 Si" ^ &711 Jl^W flt)-. 

io> ^ ^ofl ^ 3£L«-fr *(|2:i5H=- -§-o1*Vji ^sW^H, <$^*\) 

7} 
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Li2>' ^ i*Vfe ana^M^H m 

« ^ safe sa^. 
s^^ife €*>fe *s ^*Hr« ^ ^ sa^, ai 
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1] 

7}*H "*>1 7 > SJ-^^I 
^-71^ xfl^- 3433 Aim^l ^ ^ *HMI *1^<>1 ?1 

^71^1 iflY ±.$]S>) <qjfofl <qjf ^ 

^-71^ #3 3* AlH *»3rfH, ^ ^A] 

*fl3^Rr 3J-§" ^3il5L ^ 4i7> 

2] 

4i7H 5fl*H, 

€*Hr #3 ^-ir 7}^H : f-^l7> #31*11 xim, 

^•7i^ vfljf <y.^^, aib^ ^ ^ *hm ^3 *m 

^j-71 *)U ^f^] #*HM *fl2 

#7l<q ifl^- ^ofl tg^ ^Jf- 
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13^8- 3] 

^«Hr 7^H ^17> S€€ A l — . 

^-7]2) A]B ^>^1 ^ 

^-7121 ifl-SjL ^3 oj-^^ AlH^l ^ Spfofl fgA^ 

#7"|eq oj-^^ll AlB^- 7l^# A>o]oH *!^*, 

^■71^ vfl^- ^4 <&%£\v\ iq^-ofl 

^■7]^ AlH^- AlH ^S^uL, ^-71^ *1^§^ 

Q ?\*\^ ^M°ll -B-711- <£^A]^ ^S^M, A]H ^ 7*1*1 

*fl2:SRr 3* ^^-S. *>fe ^ 
I^T 1 "* 41 

*fl 1 % ^*1 *fl 3 St^i, a^Jf ^f^l <£± b| ^«l*Kr 

^QSLS. *Kr 4i7> 
5] 

*l] 1 ifl^l »1 3 &<>H f ^ a|<qjf T^f-Sr -fr^ls. ^syj! 
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6] 

*« 4 ^ $X^, <#7] 3^ 5^** -e-^^lS. ^S>oL 

S£<i 4 <q JjL ^=-4 £^£]^ ^ 7fl^ iE£ 3* ^ $ ^ 3R-*Hr £^3*} & 

*n^§ 

7] 

*n i ^ *n 3 w $x«]x\, &7]s<\ 4i*h ^ -n-^^i ^IH^ 

*fl 4 sa«H^. #7]3 ^ *R<>1 ^€ -fKM *lJ=#^r ^<Hs. tb 
9] 

€• £ 7]nX]B\ ^q-i). Z|Z| <2JJfL &=lo) 3^7}^ 91 ^O. 
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10] 

*n 8 ^ sa^H. -9-71^ <a*n*§ 4i7>^ ^> ^ ^ jf- 

^71 Jl||l «Hf- TjB^ $H1 *}J=L iflJf. ^SJ-fe #7fl, 

*H2 5^^* #3), 

[^Jt 1 * 12] 

^ ^ ^ofl &<H*1, 
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#713 AlB & ^ ^1H<^1 -fi-7l# sflol^B* -n-7l# sfl^-i- $ 

^S>5L =L 4H *pf- vfl^- £^-gr SliflSH ^ ^Wl^ ^*Rr ^1, 

#713 #^ ^ ^ #^ xfl^- ^ ^ -a-7l# 4€^r ^#*M 

#71^ *Hf ^ #^f 7lBl## Ir^S 3j#*F& #31, 

#713 3f^§: ^^El^H -MM- ^71^ ^^^r %s$is}5L 3$** ^ 
*Rr ^1, 

#71 ^€-3 3^ 3-^} 31^3- ^^3^1 ^ 3^ 3l^M- *I#*R=- o] 
13] 

*ll li 3=fe *il 12 &<>H, #713 ^3^f Tl^f^ll ^^-ofl 3^ ^ 

^*Kr 3* °-5L *Kr ^ ^>3 ^12: ^ 

[3^8" 14] 

*il li ^ si^r 12 sa^i, ^-713 ^ ^ ^ 3^ €^ ia^l s.^ ^ 
3 ^3 3L£r ,M3^, 7l#s)-^^, ^ 3.^^ ^3*H^iH 3*fl 

^2:3^ ^SLS. ^ ^>3 ^2: ^ 

15] 

*ll 11 ^ 5E^ »1 12 *J-<H1 A^H. #71 ^ ^7>3 ^3^- T^f^Sr -B-^^llS. ^#*> 

3i ^4 21" 3^- £^3^ ^ 7113 ^ 3^ ^ ^ 3^- ^3- 
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i6] 

*fl 13 *W $X<>]*\, #7) ^ 5^f-§- ^^*>JL ^ 

z}- ^ ¥ 7fl^ ^ ^ ^ <£%£\x) & 

7>£H1 ^ ^ *8>S*H ?WEm ^^71^ ^-§- ^ 

17] 

*)] 11 ^ ^1 12 ^ Aj- 7 ]cq ^ ^ ^3 -fh^^ll 

^ # o]^- ^ 5£fe #*HM #£*H ^3*1^-1- ^ 

[^T 1 * 18] 

13 SW*!, Aj. 7 ]0} ^ iflJf- tgA^ .fr^jQ AlS^# *$°]5L 

°)^r ^ SEfe *}^- ^-^oll 3# ^W<^ <£3l*lH t^a}^* ^^]^ o.S 
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